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with crops that mature within 2 – 3 months 
before cassava canopies close (Olsa, 2006; 
Ereze, 2007). Thus, about 50% of the      
ABSTRACT 
A two – year field experiment was conducted at the Teaching and Research Farm of the University of 
Ado-Ekiti, Nigeria, during 2005 and 2006 cropping seasons to determine the effects of increasing 
maize planting density in a cassava/maize mixture and weeding frequency on the performance of cas-
sava (Manihot esculenta Crantz). The design was a split–plot, laid out in a randomized complete 
block, with three replications. Varying maize planting densities constituted the main – plot treatment, 
namely: sole cropped cassava (10,000 plants ha-1) as the control, and cassava + maize mixture at four 
maize planting densities of  20,000,  40,000,  60,000, and  80,000 plants ha-1. Weeding frequency was 
the sub – plot factor, which included: the control (i.e. no weeding, W0), weeding once (W1), at four 
weeks after planting (WAP), weeding twice (W2) at 4 and 8 WAP, and weeding thrice (W3) at 8, 12 and 
16 WAP.  The results obtained indicated that there were significant differences (p≤ 0.05) between the 
treatments in respect of growth and yield parameters of cassava. The two-year average values indi-
cated that increase in maize planting density resulted in a significant decrease in cassava leaf area 
from 2.74 m2/plant for sole cropped cassava (control) to 2.43, 2.20, 2.02 and 1.74 m2/plant for cassava 
+ maize mixture at 20,000 maize plants ha-1 , 40,000 maize plants ha-1, 60,000 maize plants ha-1 and 
80,000 maize plants ha-1, respectively. Similarly, increase in maize planting density resulted in a sig-
nificant decrease in cassava tuber weight from 9.71 t ha-1 for sole cropped cassava (control) to 9.24, 
8.78, 8.27 and 7.80 t ha-1 for cassava + maize mixture at 20,000 maize plants ha-1, 40,000 maize 
plants ha-1, 60,000 maize plants ha-1 and 80,000 maize plants ha-1, respectively. Weeding significantly 
increased cassava leaf area from 1.68 m2/plant for W0 to 1.95, 2.01, and 1.80 m2/plant for W1 (4 
WAP), W2 (4 and 8 WAP) and W3 (8, 12 and 16 WAP), respectively. Similarly, weeding significantly 
increased cassava tuber yield from 4.96 t ha-1 for W0 to 6.35, 8.75 and 5.90 t ha-1 for W1 (4 WAP), W2 
(4 and 8 WAP) and W3 (8, 12 and 16 WAP), respectively. The interactions between maize planting 
density and weeding had significant effects on growth and yield of cassava. The treatment combina-
tion of sole cropped cassava (10,000 plants ha-1) and W2 (4 and 8 WAP) resulted in the highest values 
of growth and yield indices of cassava in both years.  
 
Keywords: Cassava, planting density, frequency, mixture, weeding. 
INTRODUCTION 
Cassava (Manihot esculenta Crantz) is a long 
duration crop, suitable for intercropping 
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cassava grown in tropical Africa is inter-
cropped with maize and other leaf vegeta-
bles (Ogungbe, 2004; Ereze, 2007). 
Ogungbe (2004) ascribed the popularity of 
cassava/ maize association to the high pro-
ductivity and compatibility of the mixture, 
as the faster growing maize exploits the mi-
cro – environmental resources earlier in the 
growing season than does the slow – grow-
ing cassava. Furthermore, cassava/maize 
intercrop has been reported to give the 
highest amount of calories per hectare, 
which is why it is one of the most wide 
spread mixed cropping systems in the de-
rived savanna and forest zones of South-
western Nigeria (Ereze, 2007). Significant 
effects of increasing maize planting density 
in a cassava/ maize mixture on growth and 
yield of cassava have been demonstrated by 
many studies (Sas, 2002; Tiffen, 2004; 
Orallo, 2006; Ait, 2007; Rye, 2007). In all 
these studies, significant decreases in 
growth and yield of cassava with increasing 
maize planting density in cassava/maize 
mixture were reported. 
 
Weeds constitute one of the most complex 
pests, which Nigerian farmers, like all farm-
ers in the developing countries do contend 
with. Yield reductions of crops in Nigeria, 
due to weed interference may be as high as 
40 – 90%, while weeding as a percentage of 
total farm labour ranges from 22 – 54% 
(Akobundu and Agyakwa, 1987). Cassava is 
so sensitive to weed interference that its 
tuber yield can be reduced by as much as 40 
– 55% (Aigh, 2005; Terh, 2007). Thus, to 
minimize the tuber yield reduction associ-
ated with weed interference, weeding re-
gimes should be planned in such a way that 
they will coincide with the critical stage in 
the life – cycle of cassava, when it is most 
sensitive to weed interference (Terh, 2007). 
Cassava has been reported to benefit im-
mensely from properly timed weeding, as 
delayed weeding will result in yield reduction 
(Aigh, 2005; Terh, 2007). Brath et al. (2001); 
Aigh (2005); and Terh (2007) recommended 
weeding at 3 – 4 weeks after planting, while 
Freau (2004) recommended 4 weeks after 
planting, as the time for first weed removal 
in cassava. 
 
In the Southwestern Nigeria, many aspects 
of the Agronomy of cassava had been inves-
tigated, with a view to raising the present 
level of cassava yield on farmers’ farms. 
However, very little work has been published 
on growth and yield of cassava as affected by 
increasing maize planting density in a cas-
sava/maize mixture and frequency of weed-
ing. To this end, this research was carried 
out to determine the effects of increasing 
maize planting density in a cassava/maize 
mixture, weeding frequency, and the interac-
tions between these two treatments on 
growth and yield of cassava. 
 
MATERIALS AND METHODS 
Study site 
The two – year field experiment was con-
ducted at the Teaching and Research Farm 
of the University of Ado-Ekiti, Nigeria, dur-
ing 2005 and 2006 cropping seasons. The 
soil of the study site belongs to the broad 
group Alfisols (SSS, 2002). The soil is well 
drained, with an appreciable amount of 
quartz stones and gravels. The study site had 
earlier been cultivated to a variety of crops, 
among which were melon, sweet potato, co-
coyam, soybean, before it was left fallow for 
three years prior to the commencement of 
this study. The fallow vegetation was manu-
ally slashed, residues were burnt, and the 
land was ploughed and harrowed.  
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Experimental design and treatments 
The design was a split – plot, laid out in a 
randomized complete block, with three rep-
lications. Maize planting density constituted 
the main–plot treatment, which included: 
sole cropped cassava (10,000 plants ha-1) as 
the control, and cassava + maize mixture at 
four maize planting densities of 20,000, 
40,000, 60,000 and 80,000 plants ha-1. 
Weeding frequency was the sub–plot factor, 
namely: the control (i.e. no weeding, W0), 
weeding once (W1) at four weeks after 
planting (WAP), weeding twice (W2) at 4 
and 8 WAP, and weeding thrice (W3) at 8, 
12 and 16 WAP.  
 
Planting, collection and analysis of data 
In 2005 and 2006, planting was done on 
March 20 and March 15, respectively. Stem 
– cuttings (20 cm long each) of cassava vari-
ety TMS 30572  were planted at 1 m x 1 m 
(10,000 plants ha-1). Seeds of Oba Super 1 
maize variety, dressed with Apron Plus were 
planted at the varying population densities.  
 
Cassava leaf area was determined by the 
method described by Mantz (2001). At har-
vest, data were collected on tuber yield and 
yield components. Analysis of variance was 
carried out, and treatment means were com-
pared, using the Least Significant Differ-
ence (LSD) at 0.05 level of probability.  
 
RESULTS 
Cassava leaf area 
Leaf area of cassava as affected by increas-
ing maize planting density in cassava / 
maize mixture and weeding frequency is 
presented in Table 1. The two – year aver-
age values indicated that increase in maize 
planting density resulted in a significant de-
crease in cassava leaf area from 2.74 m2/
plant for sole cassava (control) to 2.43, 2.20, 
2.02 and 1.74 m2/plant for cassava + maize 
mixture at 20,000 maize plants ha-1, 40,000 
maize plants ha-1, 60,000 maize plants ha-1 
and 80,000 maize plants ha-1, respectively. 
Weeding significantly increased cassava leaf 
area from 1.68 m2/plant for W0 to 1.95, 2.01 
and 1.80 m2/plant for W1 (4 WAP), W2 (4 
and 8 WAP) and W3 (8, 12 and 16 WAP), 
respectively. The interactions between maize 
planting density and weeding had significant 
effects on cassava leaf area. 
 
Cassava tuber yield and number of tu-
bers per plant 
Table 2 shows the effects of increasing 
maize planting density in cassava/maize mix-
ture and weeding frequency on cassava tuber 
weight and number of tubers per plant. In-
crease in maize planting density resulted in a 
significant decrease in cassava tuber yield 
from 9.71 t ha-1 for sole cassava (control) to 
9.24, 8.78, 8.27 and 7.80 t ha-1 for cassava + 
maize mixture at 20,000 maize plants ha-1, 
40,000 maize plants ha-1, 60,000 maize plants 
ha-1 and 80,000 maize plants ha-1, respec-
tively. Similarly, increase in maize planting 
density resulted in a significant decrease in 
number of tubers per plant from 10.8 for 
sole cassava to 9.5, 8.7, 6.4 and 5.2 for cas-
sava + maize mixture at 20,000 maize plants 
ha-1, 40,000 maize plants ha-1, 60,000 maize 
plants ha-1 and 80,000 maize plants ha-1, re-
spectively. Weeding significantly increased 
cassava tuber yield from 4.96 t ha-1 for W0 to 
6.35, 8.75 and 5.90 t ha-1 for W1 (4 WAP), 
W2 (4 and 8 WAP) and W3 (8, 12 and 16 
WAP), respectively. Similarly, weeding sig-
nificantly increased number of tubers per 
plant from 5.6 for W0 to 8.3, 10.5 and 7.0 for 
W1 (4 WAP), W2 (4 and 8 WAP) and W3 (8, 
12 and 16 WAP), respectively. The interac-
tions between planting density and weeding 
had significant effects on tuber weight and 
number of tubers per plant. 
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(2006), Ait (2007) and Rye (2007). These au-
thors reported decreased growth and yield of 
cassava with increasing maize planting den-
sity in a cassava/maize mixture. This obser-
vation can be ascribed to increased incidence 
of inter – specific competition among maize 
and cassava crops for growth resources, such 
as air, water, light, nutrients with increasing 
maize planting density. The inter – specific 
competition, consequently prevented cassava 
crops from putting forth much vegetative 
growth, which perhaps, resulted in reduced 
supply of photosynthates to the sink. So, the 
poor growth of cassava, characterized by 
reduced leaf area resulted in the low cassava 
tuber yield, based on the premise that the 
growth of crops is positively correlated with 
their yields (Nyende et al; 2001). The produc-
tion of small – sized cassava tubers that at-
tended increasing maize planting density in 
cassava/maize mixture suggests that the inter 
– specific competition between cassava and 
maize did not only result in a reduction in 
the overall cassava tuber yield, it also af-
fected certain yield parameters such as length 
and diameter of tubers. This implies that one 
major disadvantage of increasing maize 
planting density in cassava/maize mixture is 
that of decrease in cassava tuber size, which 
may consequently lead to a decline in the 
quantity of commercially acceptable tubers, 
especially if and when tuber size determines 
the degree of  marketability or acceptability 
for presentation at Agricultural Shows. 
 
The best performance (in terms of growth 
and yield) of cassava associated with weeding 
twice (4 and 8 WAP) agrees with the findings 
of Aigh (2005) and Terh (2007). This obser-
vation points to the superiority of weeding 
twice (4 and 8 WAP) to other weeding treat-
ments evaluated in this study, with respect to 
the growth and yield of cassava. The superi-
ority emanates from the fact that weeding 
 
 
 
Length and diameter of cassava tuber 
The effects of increasing maize planting 
density in cassava/maize mixture and weed-
ing frequency on length and diameter of 
cassava tubers are presented in Table 3. In-
crease in maize planting density resulted in a 
significant decrease in length of cassava tu-
ber from 15.71 cm for sole cassava (control) 
to 15.26, 14.75, 14.25 and 13.78 cm for   
cassava + maize mixture at 20,000 maize 
plants ha-1, 40,000 maize plants ha-1, 60,000 
maize plants ha-1 and 80,000 maize plants 
ha-1, respectively. Similarly, increase in 
maize planting density resulted in a signifi-
cant decrease in cassava tuber diameter 
from 9.44 cm for sole cassava (control) to 
9.14, 8.83, 8.56 and 8.27 cm for cassava + 
maize mixture at 20,000 maize plants ha-1, 
40,000 maize plants ha-1, 60,000 maize 
plants ha-1 and 80,000 maize plants ha-1, 
respectively. Weeding significantly increased 
length of cassava tuber from 12.04 cm for 
W0 to 14.26, 15.74 and 13.07 cm for W1 (4 
WAP), W2 (4 and 8 WAP) and W3 (8, 12 
and 16 WAP), respectively. Similarly, weed-
ing significantly increased cassava tuber di-
ameter from 6.25 cm for no weeding 
(control) to 8.31, 9.21 and 9.27 cm for 
weeding once (4 WAP), weeding twice (4 
and 8 WAP) and weeding thrice (4, 8 and 
16 WAP), respectively. The interaction be-
tween maize planting density and weeding 
had significant effects on length and diame-
ter of cassava tuber.  
 
DISCUSSION 
The significant decrease in leaf area, yield 
and yield components of cassava associated 
with increasing maize planting density in 
cassava/maize mixture agrees with the find-
ings of Sas (2002), Tiffen (2004), Orallo 
B. OSUNDARE 
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sava among maize planting densities was af-
fected by weeding frequency. 
 
CONCLUSION 
The results of this study have shown that 
increasing maize planting density in cassava/ 
maize mixture resulted in a significant reduc-
tion in growth and yield of cassava. Weeding 
once (4 WAP) and weeding twice (4 and 8 
WAP) significantly increased growth and 
yield parameters of cassava far more than 
weeding thrice (8, 12 and 16 WAP) counter-
part. 
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